Structure and function of ubiquitin conjugating enzyme E2-25K: the tail is a core-dependent activity element.
Individual members of the conserved family of ubiquitin conjugating enzymes (E2s) mediate the ubiquitination and turnover of specific substrates of the ubiquitin-dependent degradation pathway. E2 proteins have a highly conserved core domain of approximately 150 amino acids which contains the active-site Cys. Certain E2s have unique terminal extensions, which are thought to contribute to selective E2 function by interacting either with substrates or with trans-acting factors such as ubiquitin-protein ligases (E3s). We used the mammalian ubiquitin conjugating enzyme E2-25K in a biochemical test of this hypothesis. The properties of two truncated derivatives show that the 47-residue tail of E2-25K is necessary for three of the enzyme's characteristic properties: high activity in the synthesis of unanchored K48-linked polyubiquitin chains; resistance of the active-site Cys residue to alkylation; and an unusual discrimination against noncognate (nonmammalian) ubiquitin activating (E1) enzymes. However, the tail is not sufficient to generate these properties, as shown by the characteristics of a chimeric enzyme in which the tail of E2-25K was fused to the core domain of yeast UBC4. These and other results indicate that the specific biochemical function of the tail is strongly dependent upon unique features of the E2-25K core domain. Thus, divergent regions within the conserved core domains of E2 proteins may be highly significant for function. Expression of truncated E2-25K as a glutathione S-transferase (GST) fusion protein resulted in the apparent recovery of E2-25K-specific properties, including activity in chain synthesis. However, the catalytic mechanism utilized by the truncated fusion protein proved to be distinct from the mechanism utilized by the wild-type enzyme. The unexpected properties of the fusion protein were due to GST-induced dimerization. These results indicate the potential for self-association to modulate the polyubiquitin chain synthesis activities of E2 proteins, and indicate that caution should be applied in interpreting the activities of GST fusion proteins.